Introduction {#sec1-1}
============

Fine needle aspiration cytology (FNAC) is the first-line diagnostic test for evaluating thyroid nodules.\[[@ref1]\] It is a simple, rapid, and cost-effective test that can effectively distinguish between neoplastic and non-neoplastic lesions of the thyroid. FNAC can effectively triage patients with neoplastic thyroid nodules as to who require surgery and who do not. However, due to the lack of a standardized system of reporting, pathologists have been using different terminologies and diagnostic criteria, thereby creating confusion amongst referring clinicians in the interpretation of the cytopathology report, ultimately hindering a definitive clinical management.\[[@ref2][@ref3]\]

To overcome this issue, multiple organizations have proposed diagnostic guidelines for reporting thyroid FNAC results, including the Papanicolaou Society of Cytopathology Task Force and the American Thyroid Association, although none have been universally accepted.\[[@ref4][@ref5]\]

In the year 2007, the National Cancer Institute (NCI), Bethesda, Maryland, United States, organized the NCI Thyroid Fine Needle Aspiration State-of-the-Science Conference, and an initiative was undertaken to publish an atlas and guidelines using a standardized nomenclature for the interpretation of thyroid fine needle aspirates (FNAs), known as the Bethesda system for reporting thyroid cytopathology.\[[@ref6]\] The atlas describes six diagnostic categories of lesions: Non-diagnostic/unsatisfactory, benign, atypical follicular lesion of undetermined significance (AFLUS), "suspicious" for follicular neoplasm (SFN), suspicious for malignancy (SM), and malignant.\[[@ref7]\] The six diagnostic categories of the Bethesda system have individual implied risks of malignancy that influence management paradigms.\[[@ref7]\]

This study was undertaken to elucidate the usefulness of the Bethesda system in reporting thyroid FNAs.

Materials and Methods {#sec1-2}
=====================

In our institute, it is the cytopathologist who performs the procedure of FNAC and procures the aspirate, be it under ultrasound guidance or without guidance. The smears thus prepared are stained by Leishman-Giemsa and Papanicolaou stains and reporting is done within 24 hours.

In the present study, we retrospectively collected thyroid FNAC slides reported in our institute between April 2009 and March 2012 and reviewed them by three cytopathologists as per the current recommended Bethesda nomenclature.

Non-diagnostic or unsatisfactory {#sec2-1}
--------------------------------

A smear was categorized as non-diagnostic if it did not fulfill the adequacy criteria laid down by the Bethesda system.\[[@ref8]\] For a solid nodule, a specimen was considered adequate if it contained at least six well-preserved and well-stained follicular groups, containing at least ten cells. In contrast, abundant thick colloid, as found in a colloid nodule, did not have a requirement for a minimum number of follicular cells. Thyroid cysts containing histiocytes but with little or no follicular cells were interpreted as non-diagnostic. An aspirate smear containing significant cytological atypia, was never considered inadequate, regardless of cellularity.

Benign {#sec2-2}
------

Cases were interpreted as benign if they showed the cytomorphological features of colloid goiter/adenomatoid goiter, Hashimoto\'s thyroiditis, thyrotoxicosis, de Quervain\'s thyroiditis, or granulomatous thyroiditis due to Koch\'s \[[Figure 1a](#F1){ref-type="fig"}\].

![(a) Microphotograph showing Hashimoto\'s thyroiditis with thyroid follicular cells showing Hurthle cell change and lymphocytes in the background, categorized into the benign category (Pap, ×400), (b) Microphotograph of a smear categorized as AFLUS, showing predominantly benign thyroid follicular cells in sheets, with some cells showing anisonucleosis and forming microfollicles (Pap, ×400)](JCytol-30-94-g001){#F1}

Atypia of undetermined significance/atypical follicular lesion of undetermined significance {#sec2-3}
-------------------------------------------------------------------------------------------

As per the guidelines of the Bethesda System, aspirates which were considered adequate, had some features of atypia but could not be categorized definitely into either of the benign, SFN, SM, or malignancy categories were grouped under this category.\[[@ref9]\] For example, a smear that showed cytological features of high cellularity, tiny follicular cells arranged in sheets, clusters or singly, with occasional occurrence of multinucleated giant cells, and focal occurrence of Hurthle cells was described as AFLUS \[[Figure 1b](#F1){ref-type="fig"}\].

Follicular neoplasm/suspicious for follicular neoplasm {#sec2-4}
------------------------------------------------------

Aspirates with cytomorphologic features of moderate to high cellularity, scant or absent colloid, with predominantly microfollicular or trabecular configuration of follicular cells in repetitive pattern were grouped under this category. Aspirates with cytomorphologic features of Hurthle cell neoplasm were also placed in this category.

Suspicious for malignancy {#sec2-5}
-------------------------

Aspirates that had cytological features suggestive of, but not definitive of, papillary carcinoma, medullary carcinoma, or lymphoma were placed in this category.\[[@ref10]\] For example, an aspirate that had cytological features of high cellularity, comprised elongated oblong cells with occasional plasmacytoid appearance with some cells showing Hurthle cell change and possessed a matrix different from colloid, possibly amyloid, was classified as suspicious for medullary carcinoma.

Malignant {#sec2-6}
---------

Aspirates that appeared unequivocally malignant were placed in this category \[[Figure 2](#F2){ref-type="fig"}\].\[[@ref11]\]

![Microphotograph of a smear categorized as papillary carcinoma. (a) Thyroid follicular cells arranged in papillae with anatomical borders (Pap, ×400), (b) Nuclear grooving and pseudoinclusion (arrow) (Pap ×400), (c) Cyst macrophages in the background (LG, ×400), (d) Multinucleated giant cells (LG ×400)](JCytol-30-94-g002){#F2}

Follow-up histology {#sec2-7}
-------------------

We could pursue follow-up histology for 323 cases. We compared the diagnoses offered in FNAC in the light of the Bethesda system, with the diagnoses obtained on final histopathologic examination (HPE), for these 323 cases. Thereby, we could calculate the malignancy risk for each category and compared it with that in other studies. Incidental papillary carcinomas (\<1 cm) on resection were not considered malignant, except when prior cytologic interpretation was SM or malignant.

Results {#sec1-3}
=======

Of the 1020 cases who underwent FNAC during the period from April 2009 to March 2012, initially, 69 cases (6.8%) turned out to be non-diagnostic, 847 (83%) benign, 9 (0.9%) AFLUS, 42 (4.1%) SFN, 14 (1.4%) SM, and 39 (3.8%) malignant. Also, 69 cases who were initially non-diagnostic, were re-aspirated, out of which, 39 cases were re-aspirated under ultrasound guidance.\[[@ref12]\]

After re-aspiration, 12 cases (1.2%) out of 1020 patients remained non-diagnostic. The distribution of cases in the other Bethesda categories following re-aspiration were benign 893 cases (87.5%), AFLUS 10 cases (1%), SFN 43 cases (4.2%) including 7 Hurthle cell types, SM 14 cases (1.4%), and malignancy 48 cases (4.7%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of cases in the Bethesda categories as per our study (*n*=1020)

![](JCytol-30-94-g003)

Out of 1020 cases, 323 cases were available for follow-up histopathology. Out of these 323 cases, 3 cases had original FNA diagnoses as non-diagnostic, 222 cases as benign, 5 cases as AFLUS, 36 cases as SFN, 12 cases as SM, and 45 cases as malignant. We compared the original FNA diagnoses of these 323 cases with the diagnoses obtained on HPE and calculated the malignancy risk for each category \[[Table 2](#T2){ref-type="table"}\].

###### 

Comparison of pre-operative FNAC diagnoses with the diagnoses on HPE after surgical resection, and calculation of malignancy risk for each Bethesda category

![](JCytol-30-94-g004)

Accordingly, none of the three cases who had original FNA diagnoses as non-diagnostic were reported to be malignant on follow-up HPE. Thus, the malignancy risk for this category was 0%.

Out of the 893 benign cases, specimens of 222 cases were available for follow-up HPE, among which, 10 cases were found to be malignant. So the malignancy risk in the benign category in this study was 4.5%.

Five out of the 10 cases reported as AFLUS could be followed-up for HPE. One was found to be malignant, giving a malignancy risk of 20% in this category.

Thirty-six out of the 43 cases of SFN were available for HPE; 11 out of which were found to be malignant, giving a malignancy risk of 30.6% in this category.

Nine out of the 12 surgically resected cases of SM were found to be malignant by HPE in the follow-up period, giving a malignancy risk of 75% in this category.

Forty-five out of the 48 patients in the malignancy category were available for HPE and 44 cases turned out to be actually malignant, giving a malignancy risk of 97.8% in this category.

Discussion {#sec1-4}
==========

While reviewing the FNACs in our study, it was noted that many of the descriptions and diagnoses that were offered previously seemed like a vague and complicated jargon of pathological terminologies, which would be confusing and of no clinical significance to the clinicians.\[[@ref2]\] However, when we recorded the diagnoses as per the criteria laid down in the standardized nomenclature of the Bethesda system, it seemed more simplified, systematic, with greater clarity; thus, it would prove to be more useful in guiding clinicians towards the management of thyroid nodules.\[[@ref13]\]

We compared the results obtained in our study with the studies of Jo *et al*.,\[[@ref11]\] Yassa *et al*.,\[[@ref14]\] Yang *et al*.,\[[@ref15]\] and Nayar and Ivanovic\[[@ref16]\] \[Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}\].

###### 

Comparison of the percentages of distribution of fine needle aspiration diagnoses of present study with other studies

![](JCytol-30-94-g005)

###### 

Comparison of the percentages of follow-up malignancy of present study with other studies

![](JCytol-30-94-g006)

It was seen that the distribution of cases as per the six-tier Bethesda system in our study differed from that in the above mentioned studies, with the percentage of cases in the benign category being higher and that in the non-diagnostic and AFLUS categories being lower.

The reason for the number of cases in the benign category being higher can be attributed to the fact that, our institute, despite being a tertiary care centre, not only caters to the needs of patients on a referral basis, but also patients come here directly without referral. So a large population, representative of the general population, is encountered in our institute. Therefore, the proportion of benign cases that is a lot higher in the general population, is reflected proportionately in our study. According to Jo *et al*.\[[@ref11]\] most of the above mentioned studies have been done in tertiary care centers, where patients come only on a referral basis and, hence, is not exactly representative of the general population. A second reason for our institute serving a large representative population is the fact that the procedure of FNAC is easily accessible to the economically backward sections of the society for whom the test can be performed free of cost.

The reason for the lower percentage in the non-diagnostic and AFLUS categories can be attributed to the fact that, in our institute, usually an ultrasound-guided FNAC is performed for small nodules or nodules that appear heterogeneous on palpation, so that the aspirate can be procured from the exact pathological site.\[[@ref12][@ref17]\] Another important point is that, as the cytopathologist himself performs the procedure of FNAC in our institute, a better quality and adequate aspirate can be ensured. These probably have led to a reduction in the non-diagnostic or indeterminate diagnoses, thereby allowing a more specific cytological diagnosis.

The malignancy risk for the different categories in our study, as seen by follow-up HPE, has corroborated well with the implied risks mentioned in the Bethesda System and also with the studies of Jo *et al*.,\[[@ref11]\] Yassa *et al*.,\[[@ref14]\] Yang *et al*.,\[[@ref15]\] and Nayar and Ivanovic\[[@ref16]\] though few differences have been noted. First of all, the malignancy risk for the non-diagnostic category is 0% as compared to the higher rates in the other studies. Secondly, the malignancy risk for the AFLUS category is 20% as compared to 6% in the study of Nayar and Ivanovic.\[[@ref16]\] Both findings can be explained by the fact that, in our study, we have a smaller denominator population for the non-diagnostic and AFLUS categories, as a result of which the malignancy risk of the non-diagnostic category with other studies and malignancy risk of the AFLUS category with the study of Nayar and Ivanovic\[[@ref16]\] cannot be accurately compared.

As we were doing a retrospective study, clinical, biochemical, and radiological correlation was not available for few cases, due to which we faced a slight difficulty in categorizing those aspirates. This is one of the limitations in our study. Secondly, few slides, especially those older than two years, had a faded quality of staining, which even after re-staining did not gain the quality of a freshly stained smear and was thus found difficult to report.

Conclusions {#sec1-5}
===========

The Bethesda system is very useful for a standardized system of reporting thyroid cytopathology, improving communication between cytopathologists and clinicians, and inter-laboratory agreement, leading to more consistent management approaches.\[[@ref18]\] The high malignancy risk for the AFLUS, SM, and malignancy categories reflects the importance of these categories in the six-tier Bethesda system.

However, a prospective study over a larger population would lend more insight into the merits and demerits of the proposed system.
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